False negative reactions in pregnancy testing with frogs and toads can be avoided by concentrating the urinary chorionic gonadotrophin. If unconcentrated urines are used, the incidence of these reactions may be as high as 43.7 per cent' and 50 per cent.8 Inaccuracy occurs most frequently during the late summer and early autumn months when many batrachians are relatively insensitive, and also when urinary chorionic gonadotrophin titers are low, in very early pregnancies, and in the latter half of gestation.
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To be useful, a concentration technique must be simple to perform and provide adequate recovery of the hormone. Furthermore, the final concentration product must be non-toxic and must not produce false positive reactions. CONCENTRATION 
TECHNIQUES
For many years chorionic gonadotrophin has been precipitated from pregnancy urine with alcohol and acetone. If long periods are allowed for precipitation, the recovery is satisfactory, but the concentrates are frequently toxic.
Adsorption techniques using alumina, charcoal, Lloyd's reagent, kaolin, and many other substances have been described. In 1940 Scott Although a pH meter may be used to adjust time-consuming. recovery may be less than 50 per cent. Experimentation with known positive pregnancy urines also indicates that unless pH of the eluant is greater than 7.0 the hormone may not be recovered. Contact with solutions with a pH outside of the range of 3.0-11.0 causes partial destruction of the hormone,' the amount increasing with increased exposure time.
From the practical standpoint, most technicians find it difficult to achieve a relatively narrow pH range using indicator solutions, particularly when urines are bloody or highly colored. the pH, this procedure is Buffer: It was therefore necessary to find a buffer which would keep urine within the desired pH range yet not be destructive to the hormone or toxic to the animal. An acetate buffer was finally developed that appeared to meet these requirements. Experimentally, urines were left at room temperature as long as one month. Before buffering, the pH of these urines reached about 9.0; with the addition of 5 ml. of buffer per 100 ml. of urine the samples were readily buffered into the range pH 3.5-4.5. The results obtained on 287 consecutive routine specimens submitted for the diagnosis of pregnancy are given in Figure 1 . Volume 27, December 1954 To determine if this buffer destroyed the hormone, buffered urine containing hormone was allowed to stand three hours before adsorption was started. The eluate was tested in 40 male frogs and produced 22 positive and 18 negative reactions. When Scott's kaolin technique was employed with 40 control animals, there were 23 positive and 17 negative reactions. It was therefore concluded that the buffer does not destroy chorionic gonadotrophin.
Elution: Bromthymol blue indicator was added to the 0.1 N sodium hydroxide eluting solution to warn the technician if the eluting solution was less than pH 7.0 as the result of acid adhering to the kaolin and urinary debris. When a buffer is used for acidification, it is necessary to introduce a washing step between the adsorption and elution steps to remove the residual buffering action.
Exposure of chorionic gonadotrophin to 0.1 N sodium hydroxide for one hour did not cause detectable loss of activity, but about 70 per cent destruction was noted after three hours' exposure. Since the hormone is not exposed to 0.1 N sodium hydroxide for more than a few minutes during the elution, no loss of hormone should occur during this step.
Separation: Various methods were studied for separating the kaolin from the acidified urine and eluant. In Scott's technique the kaolin was allowed to sediment from the acidified urine, the supernatant was either poured or suctioned off, and the remaining urine separated from the kaolin by centrifuging.
Separation can be accelerated by the use of a large centrifuge without waiting for the kaolin to settle out. Centrifuging is satisfactory but timeconsuming. Moreover, washing the kaolin free of buffer is difficult, especially when large volumes of urine are used.
Separation of the adsorbents by filtration eliminates the time-consuming centrifugation steps and makes the washing step more efficient. Unfortunately, kaolin was found to block most filters capable of retaining it. However, the addition of calcined alumina of about 200 mesh to the kaolin suspension facilitates the filtration process without affecting recovery. Medium porosity sintered glass funnels provide rapid filtration and are capable of retaining the above adsorbents.
Our previous experience with calcined alumina and sodium hydroxide eluants indicated that it does not, of itself, produce false positive reactions in the male Rana pipiens, male Bufo americanus americanus, and male Bufo marinus animals. 
CONCENTRATION TECHNIQUE
The present technique consists of adsorption of urinary chorionic gonadotrophin on a kaolin-alumina suspension from urine buffered to about pH 4.0, separation and washing of the adsorbents on a sintered glass funnel, and elution of the hormone with 0.1 N sodium hydroxide-bromthymol blue solution.
Filtration method: The amount of urine to be concentrated depends on the sensitivity and species of the test animal and is roughly the same as used with Scott's kaolin technique. The urine is placed in a 250 ml. Erlenmeyer flask and 5 volumes per cent of the buffer and an equal volume of the kaolin-alumina suspension added. The buffered urine-kaolin-alumina suspension is shaken vigorously for about one minute, then poured rapidly into the sintered glass funnel to which a 250 ml. Erlenmeyer flask has been previously attached. Suction is then applied through the hypodermic needle. After the filtration has been completed for about 10-15 seconds, the Erlenmeyer flask which contained the buffered urine-kaolin-alumina suspension is rinsed with about 25 ml. of the wash solution (item #3), which is then poured over the adsorbents retained by the * J. T. Baker, Phillipsburg, Pa. Kaolin should be washed to remove very fine particles.
**Aluminum Company of America, Calcined Alumina A-3 remesh and material smaller than 200 mesh discarded.
funnel. A second wash with 25 ml. of the wash solution is then performed. This water wash is designed to remove excess buffer and thus allow the eluant to carry the suspension into the alkaline range. When this wash has cleared the filter, suction should be disconnected, the filtrate discarded, and a clean 250 ml. flask or small specimen bottle attached to the filter. Ten ml. of 0.1 N sodium hydroxide-bromthymol blue solution is added to the precipitate which is then carefully mixed with the rubber policeman. It is very important to mix the reagents thoroughly; otherwise elution will not be complete. It is equally important that the suspension following mixing remains blue or bluish-green. If this is not the case, a few drops of 0.5 N sodium hydroxide are added until the desired color is obtained; otherwise the hormone will not be eluted.
If more than a drop or two of 0.5 N sodium hydroxide is required, the adsorbent has been inadequately washed. To avoid toxicity from the high electrolyte content which occurs in such eluates, the eluant, after neutralization with 0.5 N hydrochloric acid as described below, should be dialyzed for 15 to 20 minutes before injection.
The suspension is allowed to stand one minute or longer before re-connecting the suction. The eluant thus collected in the Erlenmeyer flask should be blue or bluishgreen. Hydrochloric acid 0.5 N is added drop by drop until the fluid just turns yellow. The eluant is then ready for injection.
Centrifuge method: The appropriate amount of urine is placed in a 250 ml. centrifuge bottle and 5 volumes per cent of the buffer and an equal volume of the kaolin-alumina suspension added. The buffered urine-kaolin-alumina suspension is shaken vigorously for about one minute and then centrifuged for three minutes at 2,000 rpm.
Following centrifuging the supernatant fluid is discarded and about 100-150 ml. of distilled water added to the precipitate. The centrifuge bottle is vigorously shaken for one minute and centrifuged again as outlined previously. This water wash is designed to remove excess buffer and thus allow the eluant to carry the suspension into the alkaline range.
Add 10 ml. of 0.1 N sodium hydroxide-bromthymol blue solution to the precipitate and then follow the eluting procedure outlined previously under "Filtration Technique."
Centrifuge the suspension for three minutes at 2,000 rpm. and decant the blue-green supernatant fluid into a test tube. Hydrochloric acid 0.5 N is added drop by drop until the fluid just turns yellow. The total fluid is then drawn up into a 10 ml. syringe and half the total volume injected into each of two animals.
RECOVERY EXPERIMENTS
An attempt was made to compare directly recoveries obtained by the above methods and by Scott's technique. A known quantity of a laboratory standard of purified chorionic gonadotrophin was added to male urines, the amount of hormone added being determined by the sensitivity of the animals used. Because the expected recovery was about 50 per cent, double the amount of hormone required to produce just less than 100 per cent response by direct injection was added to urines before concentration. The hormone present in 150 ml. of a given specimen was concentrated with the filtration technique and the percentage of positive reactions thus obtained compared with the results of concentrating 150 ml. of the same specimen with Scott's technique. From Table 2 it will be seen that the percentage response is about the same for both tech-niques. Statistical analysis indicates that such differences as were observed, or even greater differences, may have been expected to occur as a result of chance alone in more than 80 out of 100 trials (0.8 < P < 0.9).
It should be noted that recovery of chorionic gonadotrophin using kaolin adsorption varies slightly with the concentration of gonadotrophin present, there being less We have constructed a simple piece of apparatus which holds four funnels side by side, and have thereby reduced the amount of manipulation necessary. The funnel requires a minimum amount of care, but it should be thoroughly cleaned at the end of each procedure. Most of the kaolinalumina can be removed with an ordinary bottle brush and running water. The #15 rubber stopper should then be placed in the mouth of the funnel and about 250-300 ml. of hot water back-suctioned through the filter to remove kaolin which may be deep in the filter pores.
While the final procedure is technically simple, accurate results will depend on careful initial checking of the reagents and filters. These precautions should be observed:
1. The buffer pH should be about 3.3 and the kaolin must be coarse. 2. With a new funnel, a trial experiment with a negative urine should be run before routine pregnancy testing is done to insure that the funnel porosity is fine enough to retain the adsorbents.
3. Whenever a new supply of reagents is made up, it is desirable to check them with a known positive pregnancy urine or with standard chorionic gonadotrophin.
4. If the urine is grossly bloody or contains large amounts of particulate matter, it should be filtered through coarse filter paper before the concentration procedure is started.
SUMMARY AND CONCLUSIONS
A simple, rapid, economical concentration technique for pregnancy testing has been described. Recovery is adequate, the concentrate is non-toxic, and no false positive reactions were noted in the animals studied.
